The ambient noise level and noise-induced hearing impairment (NIHI) in 200 motorbike riders from six motorbike parks were evaluated. All were males aged between 20-62 years. Subjects were sampled using a cluster sampling technique. Parameters measured were environmental noise using the noise meter (peters) and hearing function using an audiometer (amplaid). A control group of 150 males was selected from amongst the staff of the University of Benin Teaching Hospital and students of University of Benin after informed consent was obtained.
INTRODUCTION
Occupational noise remains a serious urban disease 1 . Evidence has accumulated that noise is a risk factor in sleep disturbance, cardiovascular dysfunction, speech interference and mental health
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In some occupational groups, high noise levels can result in intolerable reactions and negatively impact on job satisfaction and 4 performance . With repeated and prolonged exposure to noise levels in the order of greater than 5 80dB hearing impairment may occur The process of hearing impairment may be gradual but it can eventually result in the destruction of the hair cells of the organ of Corti. Apart from high noise causing acoustic trauma, it can cause a temporary or 5 permanent shift in the hearing threshold . The impairments may result in profound or total deafness. NIHI can be caused by one time exposure to noise as well as repeated exposure to noise at various levels of loudness over an extended period. The usual conversation tone is at or less than 60dB. Exposure to a daily average noise level that is above 85dB is dangerous because of damage to the hair cells. NIHI is hardly a matter of public health concern in many developing countries, such as Nigeria. There are few or poorly enforced noise pollution control laws in many parts of the country. Occupation is the main cause of hearing loss and traffic noise is a significant 6 contributor . The occupational groups exposed to noise pollution are hardly aware of the health risks of the noise levels at their places of work. There are also no protective measures in use among these workers to reduce the impact of noise on their health. The healthy ambient noise population level is 7 usually above 60dB . There is a definite critical level of noise and duration of exposure which trigger the process of hearing impairment. These critical levels vary with age, genetic make-up and previous exposure to loud noise.
The goal of this study was to determine the ambient noise levels in the motor bike parks which are along the major streets in Benin-City, Nigeria. The other objective was to assess the impact of these noise levels on hearing among the commercial motorbike riders. The onset of hearing impairment was also related to the duration of exposure of the individuals to the noise.
MATERIALS AND METHODS

STUDY GROUP
200 commercial motorbike riders (all males) aged between 20-62 years were selected using the cluster sampling technique. Those selected had spent a minimum of one year on the job and were in no way provided with noise prevention aids. The riders carry out their business for a period of 10-12 hours daily and 6-7 days in a week and the mean exposure period of our study population was 4.7±2.7 years.
A structural health and lifestyle questionnaire to elicit information from the workers was utilized in this study and the information elicited from the questionnaire formed the basis of selection of the 200 subjects.
The exclusion criteria applied included:
(1).
Evidence of respiratory tract infection including common cold (2) . Smoking The rationale for the long list of exclusion criteria was to minimize the influence of the many confounding factors in the development of hearing impairment.
A group of 150 staff of the University of Benin Teaching Hospital (UBTH) and students of the University of Benin (UNIBEN) served as the control group. All volunteers gave their written/informed consent. The postgraduate research committee of the University of Benin approved the study.
DETERMINATION OF AMBIENT NOISE
The ambient noise levels of the five different park locations and the hospital were determined using a Noise meter (peters, UK). The ambient noise level was determined at four different times of the day namely: 9am, 12noon, 3pm and 6pm. The mean of these determinations was calculated. The aim of the time determination was to ascertain if there were peak periods for noise levels in these places.
HEARING FUNCTION TEST
The pure tone audiometric values of all the subjects at different sound frequencies (range of 125Hz 8000Hz) were determined. The clinical staff of the ENT Surgery Department at the University of Benin Teaching Hospital assisted in performing these tests. The audiometry was done by screening Audiometer (Amplaid A 132). A pure tone audiometry for both Air Conduction (AC) and Bone Conduction (BC) for the left and right ear (AC/BC) was determined.
The results were analyzed using the students't-test and Chi-Square. Table 1 describes the ambient noise levels in the study locations, the mean age of the subjects and their noise exposure periods. The ambient noise levels in the five occupational locations was relatively higher with a range of 90-110db when compared to that of the teaching hospital and university campus both located in the same area with a range of 50-65db. Table 2 shows a distribution of the proportion of workers developing air or bone conduction impairments in their right ear over the different exposure periods. Only 10% of the workers who have been exposed for 1-3 years developed determinable air conduction impairment compared to 50% for workers exposed for 7-9 years and 100% for workers exposed for 10-12 years. Bone conduction impairment was less frequent than Air conduction impairment. By 4-6 years of exposure, only 10% of the workers had developed BCR impairment compared to 20% of workers who had ACR impairment. And by 10-12 years of exposure only 37% of workers had developed BCR impairment compared to 100% of workers with ACR impairment. Table 3 shows the percent distribution of the workers who developed air or bone conduction impairment in the left ear (ACL or BCL impairment). There was a gradual but steady increase in the frequency of either Impairments but as was for ACR, air conduction was more affected than bone conduction. 30 of the workers exposed to noise pollution for 1-3 years suffered air conduction impairment compared to only 20% for bone conduction.By 10-12 years of exposure. 100% of the workers developed ACL impairment compared to only 50% for bone conduction. The structure in the ear most susceptible to noise damage is the sensory receptor cell, the hair cells located in the cochlea. Damage to them from repeated noise is usually a physiochemical problem where the metabolic stress exerts pressure on the maximally stimulated cells which ultimately 5 leads to cochlea damage . After 10 12 years, all the evaluated riders had developed hearing impairment and there was a clear correlation between length of exposure to noise level and the development of impairment in these group of riders.
RESULTS
Journal of Medicine and Biomedical Research
There was an interesting asymmetry in hearing impairment for the left and right ears. Results show that air conduction in the right ear (ACR) was less than air conduction impairment in the left ear (ACL). The same trend is observable for bone conduction hearing impairment in the right ear which was less when compared to the left ear (BCR 8 vs BCL) and these agree with Satterfield who reported hearing impairment asymmetry among soldiers with the left ear affected more than the right.
Findings in this study however contrast 9 with Ighoroje et al who reported hearing impairment asymmetry among some industrial workers with the right ear more affected due to the fact that the source and direction of the sound was closer to the right ear in those subjects studied. The possible reason for this asymmetry in this study is uncertain. However inference can be made to the effect that the diffusion of sound coming out from the exhaust pipes located on the right side of the bike is most probably directed towards the back on the left side. Also since in Nigeria driving is on the right, the noise on the left side is more and the left ear is more affected thus making it to be more directly exposed to the sound than the right ear resulting in more damage in the left ear. It is yet uncertain which of the two ears is more susceptible to damage by noise, but persistent stimulation of any ear and firing of the hair cells can lead to wear, tear and adaptive changes. Sensorineural damage results more often from noise pollution compared with 8 bone conduction deafness and this partly explains the findings in this study of lower frequency of hearing impairment for bone conduction than for air conduction. From this study, the critical exposure period to noise appears to be between 7-9 years in contrast to 4-5 years as earlier 9 reported by Ighoroje et al . By 10 12 years majority of the study population had developed detectable impairment which suggests a gradual but steady development of hearing impairment. Age is a notable factor in NIHI development. Older subjects above 40 years are reportedly at greater risk [7] .The ages of subject in this study were generally below 40 (i.e. mean age of 37.12.1).
NIHI occurred mostly at higher frequency range of 3000-6000Hz with largest effects observed at 4000Hz.With increasing exposure time to noise, NIHI was also seen at lower frequencies such as 2000Hz. Findings in this study were consistent with similar 10 work done by Satal off .
In conclusion loud noise certainly endangers health of motor bike riders; the findings here provide further evidence for this. Beyond impairment of hearing, loud noise affects several other physiological processes of the body as well as mental wellbeing. Hearing impairment similarly has its many psycho-physiological consequences. The various levels of Government in developing Countries will need to put policies in place and ensure strict compliance to protect different occupational groups, including commercial motorbike riders whose business is becoming one of the fastest growing means of transportation in Nigeria. Hopefully the findings will serve to inform the policy makers in government and the industry to institute control and safety measures to protect their workers and to raise the level of awareness of these workers on the health risks of their work environment and thus stimulate them to use protective gears.
